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The experiment was carried out on a batch formed by 10 laying hens, ISA Brown 
hybrid, at the first laying cycles, 50 weeks old, hold single in cages and fed with 
granulated forage. The hens were watched for 3 weeks in order to establish the 
moment of the oviposition and depending on that their slaughtering was set out so 
that the different stages of the egg formation could be observed. The hens were 
divided into 4 groups – I, II, III, IV- depending on the time elapsed from the last 
oviposition.  Femur  fragments  have  been  drawn  from  the  central  zone  of  the 
diaphises  and  transformed  in  hematoxiline-eozine  and  alcian-blue  stained 
preparations, the trichromic Mallory method and the Dorfmann-Epstein method for 
the  emphasising  of  the  alkaline  phosphatasis.  At  the  hens  of  the  first  group  the 
presence  of  the  medullary  bone  is  shown  and  is  characterised  by  an  intense 
ossification  process  with  compact  bone  structure,  with  well  formed  osseus 
trabeculae that occupy the medullar cavity. There is also present a rich content of 
acid mucopolyssacharide. The hens from the second group (II) have a well formed 
medullary bone, with visible osseus trabeculae. From the histological point of view, 
the medullary bone of the hens from the third group (III) is rarefied with large 
areolae, with collagen fibres that lack osein, having thus a characteristic aspect of 
massive decalcification. At the hens from the fourth group (IV) the medullary bone 
shows synthesis processes and bone matrix forming, positive, intensive FAL activity, 
that proves the presence of active osteoblasts, i.e. bone remodelling processes. 
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Introduction  
 
The egg formation is a complex process that takes place in the left ovary and 
oviduct, during a period of time of 24 to 26 hours. The mineral shell is formed by 
means of the implanting and growth mechanisms of the calcite crystals, processes   415
that need a great quantity of calcium (2g) which cannot be assured only through 
nourishing. In these conditions in the hens develops at the beginning of each laying 
cycle in the diaphises of the long bones a special osseous tissue – the medullary 
bone (folliculinic bone) as a reservoir of light mobilizing calcium, available during 
the eggshell mineralization. 
The present paper wants to show by means histological studies the structural 
modifications of the medullary bone correlated with the egg formation phases. 
 
Materials and Methods 
 
The experiment was carried out on a batch formed by 10 laying hens, ISA 
Brown hybrid, at the first laying cycles, 50 weeks old, hold single in cages and the 
hens were fed with granulated forage. 
The experiment lasted 3 weeks and during this time the hens were watched 
attentively  to  establish  exactly  the  time  of  oviposition  of  each  individual  hen. 
Depending on it their slaughtering was set out so that the different stages of the egg 
formation could be observed. 
The hens were divided into 4 groups according to the time elapsed from 
the last oviposition. (Table 1) 
 
Table 1 
Distribution in groups depending on the time elapsed from the last oviposition. 
 
Group  No. of hens  Shlaughtering 
  Egg position in the oviduct 
I  2  
(G1, G2) 
at  30  minutes 
postoviposition 
no egg in the oviduct 
II  2  
(G3, G4) 
at  an  interval  of  2-2.5 
hours postoviposition 
egg in the magnum 
III 
3  
(G5, G6, G7) 
at  an  interval  of  10-12  
hours postoviposition 
egg  in  the  uterus  with  formed  shell 
membranes, with a fine stratum of calcium 
carbonate  
IV  3 
(G8, G9, G10) 
at  an  interval  of  22-23 
hours postoviposition 
egg  with  completely  formed    but 
nonpigmentated shell 
 
After slaughtering femur fragments, 1 cm long, have been drawn from the 
central zone of the diaphises. The permanent microscopic preparation was obtained 
according to the following steps: sampling, fixation, decalcification, dehydratation, 
clearing up, sectioning, staining (5). 
The decalcification permits the processing of the bone like a soft tissue: for 
the decalcification a mixture of sodium citrate and chlorhidric acid , tamponated at 
pH 4.5 was used. This methods permits subsequent study of the phosphatases. 
The used staining methods were the staining with hematoxiline-eozine and 
the Dorfmann-Epstein method for the emphasising of the alkaline phosphatasis and   416
the staining with alcian – blue for the mucopolyssacharide acids, and the Mallory 
trichromic staining method (5). 
 
Results and Discussions 
 
The  hens  from  the  group  I  (G1,  G2)  were  slaughtered  30  minutes 
postoviposition and in the oviduct there was no egg in formation. The data from the 
specialized  literature  show  that  in  this  period  of  time  (10-90  minutes 
postoviposition)  the  ovulation  takes  place,  the  oocyte  being  captured  by  the 
infundibulum, that is passed in 13 to 15 minutes (1). 
The histological preparations from the femur were taken from the hens G1 
and G2, stained with the Mallory trichromic method, show the presence of the 
medullary  bone  characterized  by  an  intense  ossification  process,  with  compact 
bone structure, with bony laminas well represented filling up the medullar cavity 
(fig.1)  
 
 
Figure 1. Hen femur section, at 30 minutes postoviposition  
(Mallory trichromic staining method, 10x)  
OS - cortical bone OM - medullary bone E - endosteum 
 
The alcian blue staining shows the presence of mucopolyssacharide acids, 
characteristic for the medullary bone. Unlike the cortical bone, rich in collagen 
fibres, the medullary bone is rich in glycoamynoglycans and poor in collagen fibres 
(6). 
At the slaughtered hens of the group II (G3, G4) 2-2.5 hours postposition, 
oocyte in the magnum was present and it was wrapped in the dense egg white. 
The  femur  histological  preparations  stained  by  means  of  the  Mallory 
trichromic  method  show  the  same  aspects  described  for  the  hens  G1  and  G2 
slaughtered  30  minutes  postoviposition:  the  medullary  bone  is  well  developed 
having clear osseus trabeculae.   417
The studies carried out by Sugiyama and col. (1993) about the osteoclasts 
activity of the medullary bone in hens showed that 0 to 6 hours postoviposition no 
osteoresorption processes take place, the osteoclasts being inactive, with reduced 
ruffled borders, attached to the osseus trabeculae by means of the clear zone (3) 
The group III comprises the hens G5, G6, G7 slaughtered 10 to 12 hours 
following egg laying. At these hens the egg was present in the uterus, the shell 
membranes were formed and it had a fine mineral shell. 
The data from he specialized literature show, that the egg reaches the uterus 
about 4 – 5 hours postoviposition and remains there about 21 hours, time during 
which the mineral calcium carbonate shell is formed. The fine shell that forms the 
membranes indicates the fact that the mineralization processes take place (1, 2). 
This aspect is correlated with the modifications that appear in the medullary 
bone and are shown by the histological preparations. 
The Mallory trichromic staining shows the presence of the active osteoclasts, 
with  an  intense  basophile  cytoplasm,  attached  to  the  osseus  trabeculae  of  the 
medullary bone. The medullary bone shows a rarefied aspect with large areoles, 
with collagen fibres stuck to the osein. This aspect is characterized by a massive 
decalcification process (fig. 2.) 
Figure. 2. Hen femur section, 30 minutes postoviposition  
(Mallory trichromic staining, 10x)  
OM - medullary bone , E - endosteum , AR – areoles, FC - collagen fibres 
Oc - osteocites, OSC - osteoclasts 
 
The  histological  preparations  stained  with  hematoxiline-eozine  show  the 
rarefied  medullary  bone  with  thin  osseus  trabeculae  and  obvious  osteolysis 
processes. 
The  studies  carried  out  by  Sugiyama  and  col.  show  that  15  hours 
postoviposition, the osteoclasts are active, with well developed ruffled border, and   418
the osteoresorption process taking place (3, 4). This process was indicated by us in 
our study by means of the rarefied aspect of the medullary bone. 
At 22 to 23 hours postoviposition were slaughtered the hens in group IV- G8, 
G9, G10 who had a well formed non pigmented mineral shell egg in the uterus. 
The egg is formed in the segments of the oviduct in period of time of 24 to 26 
hours after ovulation, (1), meaning that in 22 to 23 hours the egg is in the final 
formation stage. 
The  femur  histological  preparations  stained  by  means  of  the  trichromic 
Mallory  method  show  both  synthesis  processes  and  those  of  osteo  matrix 
deposition in the gaps formed prior to the resorption processes under the action of 
the osteoclasts. There also can be seen a great number of osteoblasts in the aeroles 
of the medullary bone, that are responsible for the synthesis of the matrix (fig. 3). 
 
 
Figure. 3. Hen femur section, 22 hours postoviposition  
(Mallory trichromic staining, 20x)  
FC – collagen osteoblasts, OSB – osteoblasts 
 
The staining of the histological preparations by means of the Dorfman-
Epstein method showed the alkaline phosphatasis in the structure of the medullar 
bone.  
The  presence  of  this  enzyme  through  an  intensive  positive  reaction, 
demonstrates that the active osteoblasts are present and produces the osein. In the 
medullary bone a remodelling process takes place. 
The alkaline phosphatasis is considered to be a phenotypic marker for the 
osteoblasts activity and implicitly for the mineralization of the matrix in structural 
bone of the mammalian and also in the case of the medullary bone in hens. 
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Conclusions 
 
The medullary bone is an active, dynamic tissue in which the osteoblasts 
and osteoclasts succeed each other depending on the egg position in the oviduct. 
The  osteoresorption  and  depositing  processes take  place according  to  a 
matrix that is correlated to the egg formation phases. 
The  medullary  bone  is  a  mineral  deposit  that  assures  the  calcium 
supplement, lightly mobilizing, necessary for the egg shell calcification. 
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